
XI. Science and Technology/Engineering, Grade 8



Grade 8 Science and
Technology/Engineering Test

The spring 2003 Grade 8 MCAS Science and Technology/Engineering Test was based
on learning standards in the Massachusetts Science and Technology/Engineering
Curriculum Framework (2001). The Framework identifies the four major content strands
listed below. Page numbers for the grade 6–8 learning standards appear in parentheses.

� Earth and Space Science (Framework, pages 29–30)

� Life Science (Biology) (Framework, pages 46–48)

� Physical Sciences (Chemistry and Physics) (Framework, pages 60–62)

� Technology/Engineering (Framework, pages 76–79)

The Science and Technology/Engineering Curriculum Framework is available on the
Department website at www.doe.mass.edu/frameworks/scitech/2001/0501.pdf.

In Test Item Analysis Reports and on the Subject Area Subscore pages of the MCAS
School Reports and District Reports, Science and Technology/Engineering test results are
reported under four MCAS reporting categories, which are identical to the four Science
and Technology/Engineering Curriculum Framework content strands listed above.

Test Sessions and Content Overview

The grade 8 Science and Technology/Engineering Test contained two separate test
sessions. Each session included multiple-choice and open-response questions. Common
test items are shown on the following pages as they appeared in test booklets.

Reference Materials and Tools

No reference tools or materials were allowed during any grade 8 Science and
Technology/Engineering test session, with the exception of bilingual word-to-word
dictionaries used by limited English proficient students.

Cross-Reference Information

The table at the conclusion of this chapter indicates each item’s reporting category
and the Framework learning standard it assesses. The correct answers for multiple-choice
questions are also displayed in the table.
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HOW TO ANSWER
OPEN-RESPONSE QUESTIONS

Be sure to

• read all parts of each question carefully.

• make each response as clear, complete, 
and accurate as you can.

• check your answers.



NO TEST MATERIAL
ON THIS PAGE



2098448 C

� The best evidence that two land areas
were once connected is the discovery that
both land masses

A. have the same climate.

B. are in the same stage of succession.

C. exist along the same line of longitude.

D. have similar types of rocks and fossils. *

2098551 C

� What energy transformation occurs when
an electric lamp is turned on?

A. electrical energy to light and heat
energy *

B. light energy to electrical and
mechanical energy

C. heat energy to electrical and light
energy

D. electrical energy to mechanical and
heat energy

3

2
2098372 C Art Code 2098372.AR1

� The diagram below shows a food web.

If the corn and oats were completely
removed from the above food web, 
which of the following would be the 
most affected?

A. mice and rats *

B. hawks and owls

C. snakes and raccoons

D. grasshoppers and crickets
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Science and Technology/Engineering

SESSION 1

DIRECTIONS
This session contains seventeen multiple-choice questions and two open-response questions.
Mark your answers to these questions in the spaces provided in your Student Answer Booklet.
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Science and Technology/Engineering Session 1

3021494 C

� Which of the following is a necessary
condition for a lunar eclipse to occur?

A. The Moon must be full. *

B. The Moon must be waxing.

C. It must be the beginning of the month.

D. It must be winter in the Northern
Hemisphere.

2098346 C

� A scientist combines oxygen and hydrogen
to form water. This combination illustrates
that water is

A. an atom.

B. an element.

C. a mixture.

D. a compound. *

2098422 C

� Which of the following activities is
performed by the marketing department 
of a manufacturing organization?

A. advertising *

B. shipping

C. storage

D. quality control

7

6

5
2098499 C Art Code 2098499.AR1, .AR2, .AR3, .AR4

� Based on the illustrations, which of the
following vehicles will likely produce the
least drag?

A. *

B.

C.

D.

4
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Science and Technology/Engineering Session 1

2098344 C

� A rabbit population has increased
noticeably in the past ten years. Which of
the following is a reasonable hypothesis
for this population growth?

A. Competition for food has increased
among rabbits.

B. The rabbit’s main predator has been
eliminated by human development. *

C. Abnormal weather conditions have
decreased water levels of the local
ponds.

D. An organism that relies on similar food
sources has migrated into the area.

2098546 C

� Which is the thickest layer of Earth?

A. crust

B. inner core

C. mantle *

D. outer core

2098460 C

� Which of the following correctly lists the
organizational hierarchy of organisms
from simplest to most complex?

A. cells, organs, tissues, organ systems,
organisms

B. cells, tissues, organs, organ systems,
organisms *

C. tissues, cells, organs, organ systems,
organisms

D. tissues, organs, cells, organ systems,
organisms

10

9

8
2098543 C

� Copper is an element that is used in
electrical wires. What is the smallest unit
of copper that still maintains the
characteristics of copper?

A. the atom *

B. the electron

C. the nucleus

D. the proton

2098386 C

� Which of the following parts of a car
belongs to its control system?

A. fuel tank

B. hydraulic jack

C. steering wheel *

D. windshield wipers

2098316 C

� Oxygen and sugar are the products of

A. cell division.

B. digestion.

C. photosynthesis. *

D. respiration.

2098507 C

� The pull of gravity on Earth is a direct
result of the 

A. mass of Earth. *

B. magnetic field of Earth.

C. rotation of Earth on its axis.

D. weight of Earth’s atmosphere.

14

13

12
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Science and Technology/Engineering Session 1

2098484 C Art Code 2098484.AR1

� The graph below shows a beetle’s
movement along a plant stem.

During which span of time was the beetle
not moving?

A. from 0 to 4 minutes

B. from 4 to 6 minutes

C. from 6 to 14 minutes *

D. from 14 to 16 minutes
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2098374 C

� Harmful ultraviolet rays from the Sun are
primarily absorbed by

A. dust.

B. ozone. *

C. land masses.

D. water vapor.

2098289 C

� Which of the following symbiotic
relationships is considered parasitic?

A. ticks feeding on a dog *

B. bees transporting pollen from flowers

C. pilotfish swimming under sharks

D. birds eating the insects from the back
of a hippopotamus

17

16
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2098355 C Art Code 2098355.AR1

� The pictures below show a space shuttle and an airplane.

a. Explain in detail the roles that lift, thrust, and gravity play in propelling the space shuttle
through the air.

b. Explain in detail the roles that lift, thrust, and gravity play in propelling the airplane
through the air.

3021495 C

� Nathan plants one tomato plant in his garden. He performs an experiment to see whether
fertilizer affects the growth of a plant.

•  He treats the soil around his plant with fertilizer and observes that the plant grows several inches.

•  He concludes that the fertilizer increased the growth rate of the plant.

Are Nathan’s experimental design and conclusion correct? Explain your answer and note
any changes that could be made in his experimental setup.

19

Fast-moving
hot gases

Airflow

AirplaneSpace Shuttle

18

DIRECTIONS
Questions 18 and 19 are open-response questions.
• BE SURE TO ANSWER AND LABEL ALL PARTS OF THE QUESTION.
• Show all your work (diagrams, tables, or computations) in your Student Answer Booklet.
• If you do the work in your head, explain in writing how you did the work.

Write your answers to questions 18 and 19 in the spaces provided in your Student Answer Booklet.

Science and Technology/Engineering Session 1
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2098363 C Art Code 2098363.AR1, .AR2, .AR3, .AR4

� A carefully measured amount of soil is
placed in an oven and heated to burn off
the organic material. Which of the
following tools is best used to measure 
the mass of the remaining soil?

A.

B. *

C.

D.

cm

g

22
2098327 C

� What kingdom contains organisms that are
multicellular, have no chlorophyll, and
absorb nutrients from decaying tissue?

A. Fungi *

B. Plantae

C. Protista

D. Animalia

2098549 C

� In 1995, a private bus company in
Washington, D.C., introduced a
program to run all its tour buses
with fuel obtained from soybeans.
The buses are powered by

A. nuclear fuel.

B. biogas. *

C. coal gas.

D. diesel fuel.

21

20

Science and Technology/Engineering

SESSION 2

DIRECTIONS
This session contains seventeen multiple-choice questions and three open-response questions. Mark
your answers to these questions in the spaces provided in your Student Answer Booklet.
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Science and Technology/Engineering Session 2

2098370 C

� Which of the following is the best
example of a custom-made product?

A. graphing calculator

B. light bulb 

C. needle nose pliers

D. artificial leg *

2098338 C Art Code 2098338.AR1

� The diagram below shows a river.

The shaded land areas on either side of the
river were most likely formed by 

A. tectonic activity.

B. the deposition of sediments. *

C. land development by humans.

D. compression of preexisting rock.

24
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2098446 C

� In an automobile, which of the following
components is designed specifically to
give feedback to the driver?

A. steering wheel

B. speedometer *

C. brake pedal

D. car key

2098539 C

� A container is filled with 100 mL of water
and placed in a freezer. The water in the
container freezes at 0°C. A second
container filled with 90 mL of water is
placed in a second freezer. At what
temperature does this second container of
water freeze?

A. �10°C

B. �1°C 

C. 0°C *

D. 10°C

26

25
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2098463 C

� An engineer designing a suspension bridge
discovers it will need to carry twice the
load that was initially estimated. One
change the engineer must make to her
original design to maintain safety is to
increase the

A. length of wires in tension.

B. diameter of wires in tension. *

C. height of support towers.

D. length of the bridge.

2098500 C

� The surface gravity of Pluto is the weakest
of the nine planets because Pluto 

A. has the lowest temperature.

B. has the smallest mass. *

C. rotates the slowest.

D. is farthest from the Sun.

2098337 C

� On a hot day, Jenny walked home from the
grocery store with a bag of chocolate
chips. When she arrived home the
chocolate chips had melted in the bag.
Why did the chocolate chips melt?

A. Heat transferred from the chocolate
chips to the bag.

B. Heat evaporated from the bag to the
chocolate chips.

C. Heat transferred from the environment
to the chocolate chips. *

D. Heat condensed from her hand to the
chocolate chips.

31
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2098408 C Art Code 2098408.AR1

� The diagram below shows a bacterium.

The part of the cell indicated by the arrow
is responsible for which of the following
functions?

A. absorption

B. breathing

C. locomotion *

D. reproducing

2098554 C

� Kendra’s mom is purchasing a car, but
cannot decide what color to get. Kendra
advises her mom that a car with a black
exterior will be uncomfortable in the
summer. This observation is correct
because dark objects, as compared to
lighter colored objects,

A. reduce heat transfer.

B. are generally more dense.

C. absorb more of the Sun’s energy. *

D. reflect sunlight more efficiently.

28

27

Science and Technology/Engineering Session 2
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2098523 C

� Single-celled organisms can reproduce 
and create cells exactly like themselves
without combining genes from two
different parent cells. When they do this,
they use a type of 

A. asexual reproduction. *

B. gamete formation.

C. natural selection.

D. sexual reproduction.

3044398 C

� The manufacturing process used to
permanently put parts together is called

A. cutting.

B. shaping.

C. finishing.

D. assembling. *

2098307 C

� Which two body systems work together 
to transport oxygen to the cells?

A. skeletal and respiratory

B. digestive and respiratory

C. respiratory and circulatory *

D. respiratory and reproductive

34

33

32

Science and Technology/Engineering Session 2

3021496 C Art Code 3021496.AR1

� The maps below show the positions of
two continents at two different times.

The movement of the two continents as
shown may best be explained by 

A. volcanic eruptions.

B. magnetic changes.

C. coastal flooding.

D. plate tectonics. *

35
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2098434 C Art Code 2098434.AR1, .AR2, .AR3, .AR4

� Which of the following graphs represents a
train moving at constant speed?

A.

B. *

C.

D.
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Science and Technology/Engineering Session 2
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DIRECTIONS
Questions 37 through 39 are open-response questions.
• BE SURE TO ANSWER AND LABEL ALL PARTS OF THE QUESTION.
• Show all your work (diagrams, tables, or computations) in your Student Answer Booklet.
• If you do the work in your head, explain in writing how you did the work.

Write your answer to question 37 in the space provided in your Student Answer Booklet.

3021597 C Art Code 3021597.AR1

� The diagram below shows a cube being studied by a science class.

The density of water is 1.0 g/cm3.  Although the class has no water, the students want to know if the
cube will float or sink in water.

a. List the instruments needed to conduct this investigation.

b. Explain, in detail, the steps that must be taken to determine if the cube will float or sink.

37

Science and Technology/Engineering Session 2
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Write your answer to question 38 in the space provided in your Student Answer Booklet.

3021598 C

� The following structures are found in both plant and animal cells.

• Nucleus

• Chromosomes

• Cell membrane

• Cytoplasm

• Mitochondria

a. Pick two of the above structures and describe their functions.

b. Name two additional cell parts found in plants but not in animals. Describe one function
of each of these plant cell structures.

38

Science and Technology/Engineering Session 2
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Science and Technology/Engineering Session 2

Write your answer to question 39 in the space provided in your Student Answer Booklet.

2098330 C Art Code 2098330.AR1

� The pictures below show daytime and nighttime coastal wind patterns during the summer months.

a. Describe the wind patterns in each diagram.

b. Explain, in detail, what causes the differences between the wind patterns in the diagrams.

Cool air

Warm air

Cool air

Warm air

39
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Grade 8 Science and Technology/Engineering
Spring 2003 Released Items:

Reporting Categories, Standards, and Correct Answers

Item No. Page No. Reporting Category Standard
Correct Answer

(MC)*

1 246 Life Science (Biology) 14 A

2 246 Earth and Space Science 7 D

3 246 Physical Sciences (Chemistry and Physics) 13 A

4 247 Technology/Engineering 6 A

5 247 Earth and Space Science 9 A

6 247 Physical Sciences (Chemistry and Physics) 7 D

7 247 Technology/Engineering 4 A

8 248 Life Science (Biology) 17 B

9 248 Earth and Space Science 2 C

10 248 Life Science (Biology) 5 B

11 248 Physical Sciences (Chemistry and Physics) 6 A

12 248 Technology/Engineering 6 C

13 248 Life Science (Biology) 16 C

14 248 Earth and Space Science 8 A

15 249 Physical Sciences (Chemistry and Physics) 12 C

16 249 Earth and Space Science 4 B

17 249 Life Science (Biology) 13 A

18 250 Technology/Engineering 6

19 250 Life Science (Biology) 16

20 251 Life Science (Biology) 1 A

21 251 Technology/Engineering 7 B

22 251 Physical Sciences (Chemistry and Physics) 3 B

23 252 Technology/Engineering 4 D

24 252 Earth and Space Science 6 B

25 252 Technology/Engineering 2 B

26 252 Physical Sciences (Chemistry and Physics) 9 C

27 253 Life Science (Biology) 4 C

28 253 Earth and Space Science 3 C

29 253 Technology/Engineering 5 B

30 253 Earth and Space Science 10 B

31 253 Physical Sciences (Chemistry and Physics) 16 C

32 254 Life Science (Biology) 9 A

33 254 Technology/Engineering 4 D

34 254 Life Science (Biology) 6 C

35 254 Earth and Space Science 5 D

36 255 Physical Sciences (Chemistry and Physics) 12 B

37 256 Physical Sciences (Chemistry and Physics) 3

38 257 Life Science (Biology) 3

39 258 Earth and Space Science 4

* Answers are provided here for multiple-choice items only. Sample responses and scoring guidelines for open-response items,
which are indicated by shaded cells, will be posted to the Department’s website later this year.
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